) and by electrochemical reduction8) in both cases leading to 10,13-dihydro-13-hydroxy-desmycosin. Apart from expoxydation of C12-C13 double bond by mchloroperbenzoic acid1,2) there has been little attempt to oxidize the dienonic moiety by other methods or to obtain higher oxidation states from the epoxy derivatives itself.
In the case of tylosin and its derivatives, various reductions of the conjugated double bond at position C-10 to C-13, ketone at position C-9, and aldehyde at position C-20 have been described in the literature9-12). Reduction of both carbonyl groups can be performed by metal hydride and 9,20-dideoxo-9,20-dihydroxytylosin has been prepared in this way9). Depending on the reaction conditions it is possible to reduce separately keto or aldehyde group, yielding 9-deoxo-9-hydroxytylosin10) and 20-deoxo-20-hydroxytylosin (relomycin)11) Tetrahydro derivative of tylosin, 10,11,12,13-tetrahydrotylosin, can be prepared by selective catalytic hydrogenation of the conjugated double bond in the presence of palladium12).
In contrast to the wide variety of chemical methods employed for structural modifications of macrolide antibiotics, electrochemical methods are rarely used to perform desired synthetic tasks. In our previous paper13) we described the electrochemical reduction of desmycosin. a singlet at 76.2ppm in 13C-NMR spectra confirmed the proposed structure of 4 and 5 as given in Figure 1 . Oximation of 5 gave a mixture of E-and Z-oximes (6) in good yield and their structures were elucidated on the basis of its MS, 1H-NMR and 13C-NMR spectra. The increase of molecular ion peak by 15 amu in comparison to that of the parent ketone is in agreement with the replacement of the C-9 keto group with a hydroxyimino one. In the 1H NMR (DMSO-d6) spectrum compound 6 showed N-OH absorption exchangeable with D2O at 10.77 and 10.49ppm. 10,11,12,13-Tetrahydro-12,13-dihydroxy desmycosin (7) was prepared by electrochemical reduction of 5 at mercury electrode. The disappearance of enone absorption at 234nm in the UV spectrum indicated reduction of the C10-C11 double bond. Figure 2) . Namely, the largest change in C-13 chemical shifts were observed for atoms C-12 (8.7ppm), C-13 (5.6ppm), C-3 (3.5ppm) and C-5 (5.3ppm). 2D ROESY spectra provided further insight into the structures of 8 and 9. Among others, particularly interested ROE contacts were those involving atoms H-3, H-11, H-13 and H-1'. The bridging between C-12 and C-3 via ether linkage should impose significant conformational changes in the lower macrocyclic region and hence affect proton-proton spatial proxymities. Indeed, additional ROE contacts were observed for the above mentioned protons in 8 and 9 with respect to 5. These includes H3-H11, H3-H7, H13-H17, H11-H16, H1'-H2 and H1'-H18 contacts. The other chemical shifts (Table 1) are consistent with the assigned structures.
In Vitro Activity
The antibacterial activities of new compounds 4, 5, 6, 8, and 9 were compared with that of desmycosin (1) and its 13-hydroxy derivative (3) ( NMR spectra were recorded on a Bruker Avance DRX500 spectrometer operating at 500.13MHz for 1H, equipped with a 5mm diameter inverse detection probe and z-gradient accessory. UV spectra were measured in methanol solution on a VARIAN Carry 100 spectrometer. Mass spectra (MS) were determined using the fast atom bombardment method with an Auto-Spec Q (VG Analytical) mass spectrometer. Product purification was carried out by column chromatography using Silica-gel 60, 230-400 mesh (Merck), and a CH2Cl2-MeOH-NH4OH (90:9:1.5) mixture as eluent (system A). Thin layer chromatography (TLC) was performed on Silica-gel 60 F254 (Merck) in system A.
Antibiotic Susceptibility Test Antibiotic susceptibility data given in Table 1 (4) 10,13-Dihydro-13-hydroxy-desmycosin-20-dimethyl acetal (10g, 12mmole) was dissolved in methylene chloride (150ml), m-chloroperbenzoic acid 71% (11.6g, 48mmole) was added and it was stirred at room temperature for 8 hours. The reaction solution was poured into 400ml of water, alkalized to a pH value of 8.5 by the addition of 20% NaOH, stirred for 30 minutes and, subsequently, after the removal of the organic layer, extracted once more by a mixture CH2Cl2 and i-propanol (5:1). The combined extracts were washed with a saturated NaHCO3 solution, dried and evaporated to a dry residue.
The crude product (6.92g) was purified by chromatography on a column (system E). Obtained 
